The seminal vesicle epithelium of the mouse and golden hamster was examined by light microscopy and by transmission and scanning electron microscopy. By transmission electron microscopy, in the seminal vesicle epithelium of both animals secretory epithelial cells which consisted of mostly light and a few dark cells were observed. The epithelial cells possessed secretory granules which contained a densely stained core. The secretory granules in the mouse epithelium reacted weakly with periodic acid-Schiff (PAS) stain and were slightly stained with alcian blue (AB), and those in the golden hamster exhibited strongly positive reactions with PAS and AB. The nuclei in the mouse tissue were spherical or ovoid, and those in the golden hamster tissue had a few lobes. By scanning electron microscopy, the apical surfaces of most of the epithelial cells were commonly flat or domed, and those of some epithelial cells protruded into the lumen as apocrine-like processes, or possessed small and large orifices. Besides the epithelial cells, there were cells characterized by pseudopodium-like cytoplasmic projections, a few membranous structures, an irregular nucleus, and cytoplasm containing a few dense bodies, in the basal portions of the epithelial cells, or between the basal lamina and the epithelial cells. These cells of the two species were similar in their features.
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There have been several structural studies on the rodent seminal vesicle, of the mouse [9] , rat [7, 8] and hamster [2, 17] by light microscopy and transmission electron microscopy. Recently the seminal vesicle epithelium of the guinea pig [23] and rat [26] has been studied by scanning electron microscopy, but scanning electron microscopy of that of the mouse and golden hamster has not yet been reported. In most of the studies on the seminal vesicle, the functional relationships between the seminal vesicle and sexual hormones have been investigated, and, to the best of our knowledge, there have been only fragmentary descriptions of the normal structure of the seminal vesicle.
In the present study, the fine structure of the normal seminal vesicle epithelium of the mouse and golden hamster were observed by light microscopy and by transmission and scanning electron microscopy, and differences in the fine structure were found between the two species. In addition, the results obtained were compared with the findings of previous studies of the seminal vesicles of the mouse, rat and hamster.
Materials and Methods
Seminal vesicles were removed, under Nembutal anesthesia, from 10 male 90-day-old JCL-ICR mice and 10 male 90-day-old GN golden hamsters (originally provided by Nippon Institute for Biological Science) which were bred in the Laboratory of Veterinary Anatomy, Faculty of Agriculture, Kagoshima University.
For transmission electron microscopy (TEM), the tissues of the seminal vesicles were fixed in a cold mixture of 1.25% glutaraldehyde and 1 % osmium tetroxide adjusted to pH 7.4 with phosphate buffer. Alternatively the tissues were fixed in 2 % paraf ormaldehyde-2.5% glutaraldehyde in 0.1 M cacodylate buffer at pH 7.4 and post-fixed in 1 % osmium tetroxide in the same buffer. The specimens were dehydrated in a graded series of ethanol and embedded in Epon 812. Thin sections were double-stained with uranyl acetate and lead citrate, and examined with a JEM-100C electron microscope.
For scanning electron microscopy (SEM), seminal vesicles were opened longitudinally, and the specimens were washed briefly in normal saline to remove all secretions before fixation in 2.5% glutaraldehyde in phosphate buffer at pH 7.4. After fixation the specimens were dehydrated in a graded series of ethanol and transferred to isoamyl acetate. Following complete dehydration, the specimens were transferred to liquid CO2 according to the critical point drying method. The dried samples were coated with gold, and examined with a JSM-25 scanning electron microscope. 3 ). In the golden hamster its surfaces had partial twists, and in part of the cells drumstick-like cytoplasmic projections protruded into the lumen (Fig. 5) . The apical surface possessing small and large orifices were similar in features in the two species. The microvilli and secretory materials were scattered sparsely on the surface. These secretory materials were usually smoothly contoured spheres. In addition, most of the orifices on the apical surfaces were in deep areas, some containing small and spherical materials (Fig.  4) . Furthermore, the latter cells were rare in comparison with the former cells. III. Transmission electron microscopic observations : The secretory epithelial cells in both animals were tall columnar cells, composed of light and dark cells. Moreover, cells which were different in feature from the former cells were located in the basal portions of the epithelial cells, or between the basal lamina and the epithelial cells. The cells of both animals were similar in structure, and characterized by spherical or stellate shape, occasional pseudopodium-like cytoplasmic projections which entered between the epithelial cells, and cytoplasm of low electron density (Fig. 6 ). Such cells exhibited relatively few membranous structures in the cytoplasm with a few dense bodies, and the nuclei were pleomorphic with deep fissures. The subepithelial stroma contained some coarse collagen fibrils, fibroblasts, smooth muscle cells and some small blood vessels. The content of the lumen showed masses of a dense, flocculent substance and debris of cellular origin.
The latter consisted mainly of fragments of cytoplasm, occasionally surrounded by a membrane, and of free organelles, in particular mitochondria and rough endoplasmic reticulum (RER), more or less degenerated. a. Light cells : These cells, which were predominant, had cytoplasm of relatively low electron density. The spherical or ovoid nuclei were situated in the central or basal region in the mouse (Fig. 7) ; in the golden hamster, nuclei with irregular outlines and deep fissures or a few lobes were located in the basal region (Fig. 8 ). These cells possessed many secretory granules in the supranuclear and apical regions of the cytoplasm. These granules were characterized by a densely stained core surrounded by a clear halo, containing a small amount of flocculent substance or membranif orm material (Fig. 7, 8 ). Besides these granules micro-granules with an appearance similar to that of the secretory granules were observed especially in the apical surfaces.
The Golgi apparatus with lamellae, vesicles and vacuoles was relatively well developed, and was located in the supranuclear region ; it was more developed in the golden hamster than in the mouse (Fig. 9) .
The RER was composed of numerous lamellar arrays that predominated in the cytoplasm of the basal and perinuclear regions. Furthermore, RER with short segments, vesicles and vacuoles was also found in the apical cytoplasm.
The evolution of the RER was more pronounced in the mouse. In general, the cisternae of the RER were somewhat dilated in the mouse in comparison with the golden hamster and occasionally contained a flocculent material of low electron density (Fig. 10) . Free ribosomes and mitochondria were widely distributed throughout the cytoplasm. Dense bodies were often present in the cytoplasm, and they were larger and more numerous in the golden hamster than in the mouse.
Some secretory granules were occasionally released by merocrine secretion at the apical cell surfaces, and the surfaces were commonly flat or domed, occasionally bulging into the lumen as apocrine-like processes (Fig.  11, 12 ). From these flat or domed surfaces, short microvilli occasionally extended into the lumen in the mouse, while in the golden hamster many branched microvilli extended into the lumen.
The apical regions of the latter cells contained various cytoplasmic organelles : RER, mitochondria, free ribosomes and secretory granules.
Besides these cells, epithelial cells with dilated cisternae of the RER and a destroyed portion of the cytoplasmic membrane in the apical surface were occasionally observed in the two species (Fig. 13) . Moreover, a few cytoplasmic organelles were released from such destroyed portions. b. Dark cells : These cells with electron-dense cytoplasm were few and contained secretory granules similar to those of light cells. Except for the obvious difference in cytoplasmic density in comparison with light cells, there appeared to be no significant difference in structure.
Discussion
Deane and Porter [9] reported that the epithelial cells of the mouse seminal vesicle react weakly with PAS, and Feagans et al. [12] reported that the epithelial cells of the golden hamster seminal vesicle exhibit positive reactions with PAS. Besides, it is known that the seminal vesicle secrets protein [7, 18] , in addition to fructose and citric acid [16, 20] . In this study, the reactions with PAS and AB in the seminal vesicle epithelial cells were different between mouse and golden hamster. In the mouse these cells reacted weakly with PAS and were slightly stained with AB, and those in the golden hamster exhibited strongly positive reactions with PAS and AB. Therefore, the epithelial cells of both animals are considered to secrete polysaccharides and acid mucopolysaccharides, with more secretion of these substances in the golden hamster. Since Cavazos et al. [4] and Tse and Wong [21] reported that the PAS-positive substances in the seminal vesicle are glycogen particles, such substances seem to participate in the production and secretion of fructose. At the ultrastructural level, the secretory granules in the epithelial cells of both species were similar in structure. By TEM these granules were shown to contain a densely stained core, and they appeared as smoothly contoured spheres under SEM. Since such spherical granules were similar to those in the acinar cells of the exocrine pancreas [13] and in this study the epithelial cells possessed a relatively developed RER, these densely stained cores are considered to be composed mainly of protein. [22] examined the relationship between protein synthesis and the nuclei in the seminal vesicle by using hormone-treated animals, and suggested that the changes in the nuclear diameter are related to the secretory function of the gland. However, we cannot say whether or not the role of the nucleus in the processing of either protein synthesis or saccharide synthesis in the golden hamster is different from that in the mouse.
It seems necessary to pursue the role of the nucleus in the epithelial cells in the golden hamster. In addition to the secretory granules mentioned above, micro-granules were observed especially in the apical surfaces of the epithelial cells in the two species. Similar granules have been found in the seminal vesicles of mice [10], rats [26] and humans [19] ; these reports suggest that such granules are related to absorption and pinocytosis. In this study, since these granules were accumulated in the area of the apical surface, and few were observed in the Golgi area, in addition to the fact that they were usually abundant in the lumen except after ejaculation, these granules will be interpreted as vesicles indicative of pinocytosis.
As regards the functional secretory mechanism of the seminal vesicle, identical conclusions have not been reached.
The present study showed that the secretory granules in the epithelial cells of both species are released by merocrine secretion at the spical surfaces. Furthermore, some epithelial cells which had apical surfaces bulging into the lumen as apocrine-like processes were observed, and various cytoplasmic organelles or secretory granules were present in the apical regions of these cells. In this study, considering that the release of such apocrine-like processes was not observed and that Wrobel [24] 
